I. INTRODUCTION
Isomeric states with I ϭ8 Ϫ and Kϭ8 have been known in all even-even Nϭ74 isotones with atomic number Z ϭ54-64 ͑see Refs. ͓1-4͔ and references therein͒. The respective isomeric half-lives vary by six orders of magnitude, from nanoseconds ͑Xe͒ to milliseconds ͑Ce, Ba͒. Their modes of decay are also different, but decay branches of E1 transitions with a degree of K forbiddenness of 7, leading directly to the 8 ϩ member of the ground state band ͑g.s.b.͒ with Kϭ0, have been found in 130 Ba, 134 Nd, 136 Sm, and 138 Gd. These branches severely violate the K selection rule. The respective E1 transition rates differ by four orders of magnitude. The reduced hindrance factor, i.e., hindrance factor per degree of K forbiddenness, f , is about 6 ͑see Sec. III B͒ for 134 Nd, 136 Sm, and 138 Gd and increases significantly to a value of 12 for the 130 Ba isotope. The decay modes of K isomers with large changes of the K quantum number are subject to extensive investigations and are not yet adequately understood. Three possible decay mechanisms were suggested for such decays. The first one involves Coriolis mixing of states with different K values ͓4-6͔. The second suggestion takes into account that the orientation of the angular momentum represents a new degree of freedom. For high-K states the angular momentum is aligned along the symmetry axis of the deformed nucleus ͑deformation alignment͒ while for the yrast band it is aligned along the rotation axis ͑rotation alignment͒. Decay modes involving large K differences represent large changes of the orientation. A hopping concept has been introduced to explain the reorientation of the angular momentum. The intermediate bands are described in the framework of the tilted axis cranking model ͓7-10͔.
The third explanation is based on the assumption of a tunneling motion in the ␥-deformation degree of freedom ͓11-14͔. The deexcitation of high-K isomers to Kϭ0 bands is described as a ␥ tunneling through a barrier separating the deformation-aligned isomeric states at ␥ϭϪ120°from the rotation-aligned KϷ0 states at ␥ϭ0°͑Lund convention͒. The tunneling occurs through a barrier in the ␤-␥ plane involving the triaxial shape degree of freedom, although the nucleus is axially symmetric ͑prolate͒ in the initial and final states. Therefore, this mechanism is important for ␥-soft nuclei ͓15,16͔.
The investigation of the nucleus 132 Ce, which lies just in the region of a significant change of the hindrance factor for the E1 transition, has been undertaken with the aim to look for such an E1 decay branch and, consequently, to achieve a better understanding of the deexcitation mechanism of the K ϭ8 Ϫ isomers in the Nϭ74 isotones. Preliminary results of this study were already presented in Ref. ͓17͔. The second experiment under the same conditions has been carried out to confirm the existence of the weak 788 keV line. Prior to our study only one isomer decay branch from the 8 Ϫ isomeric state at 2340.8 keV via the 797.3 keV, M 2(ϩE3) transition to the 6 ϩ yrast state, has been established and the half-life of the isomer was reported to be 13Ϯ2 ms ͓1͔. Recently, new data on excited levels in
II. EXPERIMENTAL PROCEDURE

Levels in the 132
Ce nuclei have been populated in the 120 Sn( 16 O,4n) reaction at a beam energy of 80 MeV. The 16 O beam was provided by the U200P cyclotron at the Heavy Ion Laboratory of the Warsaw University. The beam had a macro-and microtime structure. The macropulses had a length of 1.5 ms with a time separation of 8.5 and 28.5 ms for the coincidence measurements and lifetime measurements, respectively. The microstructure consisted of typical for cyclotron short beam bursts separated by 60 ns. The target was a self-supporting metallic foil ͑6 mg/cm 2 thick͒ consisting of isotopically enriched 120 Sn. The delayed ␥ radiation was studied with the OSIRIS multidetector array which consisted of six Compton-suppressed HPGe detectors. The off-beam measurements started 0.2 ms after the end of the macropulse. The ␥-␥ coincidence events were collected on disc and sorted off-line into a two-dimensional coincidence matrix.
III. RESULTS
A. Level scheme
The decay scheme of the 8 Ϫ isomer determined in this experiment is presented in Fig. 1 and the observed ␥-transition energies and intensities are given in Table I . An isomer excitation energy of 2340.2Ϯ0.5 keV has been obtained in this study in agreement with the previous value E ϭ2340.8 keV ͓1͔, confirmed in the later study ͓19͔ by the observation of a 1451 keV transition linking the rotational band built on the 8 Ϫ isomer with another band decaying to the ground state rotational band. A half-life of 9.4Ϯ0.3 ms which was determined for the 8 Ϫ isomer ͑see Fig. 2͒ is smaller than the previously published value. Examples of coincidence spectra obtained in this study are shown in Fig. 3 .
In addition to the already known isomer decay to the 6 No decay from the 1814 keV level to the two low-lying 2 ϩ levels is observed and, therefore, the only reasonable spin-parity assignment for this level is I ϭ5 ϩ considering the population from the 8 Ϫ isomer, the depopulation by three transitions to 3 ϩ and 4 ϩ states and the branching ratio indicating that the three deexciting transitions may have only E1, M 1, or E2 character. Under this assumption the feeding 526 keV transition from the 8 Ϫ isomer would then have an E3 character. The strongest 614.5 keV transition deexciting the 1814 keV level proceeds to the 3 ␥ ϩ level, and suggests that the parent level is the 5 ϩ member of the quasirotational ␥ band. The moment of inertia (J (1) ) calculated from energy Ce levels fed in the ␤ decay of 132 Pr ͓18͔. The ␥-␥ correlations measured in that study established spin-parity assignments for the three lowest members of the quasirotational ␥ band but they are insufficient, however, to give spin assignments to the 1814 and 2340 keV levels. The observation of the K ϭ8 Ϫ isomer state in the radioactive decay study proves the existence of a ␤-decay branch from the Iϭ(7 Ϫ ) isomeric state in 132 Pr.
B. Hindrance factors
Useful information on the decay properties of the 8 Ϫ isomer can be obtained from hindrance factors deduced for the deexciting transitions. The hindrance factor F of ␥ transitions is defined as
where T 1/2 p is the partial half-life of the ␥ transition and T 1/2 W is the corresponding Weisskopf single particle estimate. A convenient way to compare the retardation of K-forbidden transitions in a quantitative manner is through reduced hindrance factors ͑hindrance factor per degree of K forbiddenness͒, f , defined as f ϭF 1/ , where is the degree of K forbiddenness defined as ϭ⌬KϪ, where is the multipolarity of the radiation. In the case of E1 transitions, the Weisskopf estimate is usually multiplied by a factor of 10 4 to take into account the generally stronger E1 hindrance with respect to the Weisskopf estimate and thus to facilitate a comparison with transitions of other multipolarities ͓20͔.
The resulting values of the reduced hindrance factors are f 7 ϭ9.0(0.5) and f 3 ϭ6.7(0.1) for the unobserved E1 transition of 10.0 keV and the E3 transition of 526.3 keV, respectively. The total intensity of the 10.0 keV transition was set equal to that of the 788.0 keV transition. A value of ␣ tot ϭ24(3) was used for the total internal conversion coefficient of the 10 keV E1 transition ͓21͔. For the 798.0 keV transition, lower limits of f 6 у12.5 and f 5 у4.8 can be obtained assuming pure M 2 and pure E3 multipolarities, respectively.
A systematics of reduced hindrance factors for the ␥-ray transitions deexciting the K ϭ8 Ϫ isomeric states in the even-even Nϭ74 isotones is presented in Fig. 4 Nd the E3/M 2 mixing ratio is not known, therefore the experimental points indicate only lower limits of f 6 , calculated under the assumption that the mixing parameter is ␦(E3/M 2)ϭ0. Any E3 admixture can only increase the reduced hindrance factor f 6 . For 130 Ba, the E3 admixture to the M 2 multipolarity was deduced from its experimental electron conversion coefficient ͓2,15͔; ͑iii͒ E3 transitions between (I ,Kϭ8 Ϫ ,8)→(I ,Kϭ5 ␥ ϩ ,2) states; ϭ3. In this case, we assume that the observed transitions have pure E3 character, because a significant admixture of M 4 multipolarity is rather unlikely.
A significant difference in the behavior of the f factors as function of the atomic number Z for the deexcitation of the isomers into the Kϭ2, quasirotational ␥ band ( f 3 ) and into the g.s.b. ( f 6 and f 7 ) can be noted indicating that the responsible deexcitation mechanisms may not be the same for various degrees of K forbiddenness, . In the following section, we shall discuss the deexcitation mechanism of the K ϭ8 Ϫ isomers in the Nϭ74 isotones leading to the observed differences.
IV. DISCUSSION
The properties of the K ϭ8 Ϫ isomers in the even-even Nϭ74 isotones were recently reviewed in Ref. ͓4͔. Since the 7/2 ϩ ͓404͔ and 9/2 Ϫ ͓514͔ neutron orbitals lie close to the Fermi levels in these isotones, one would expect a K ϭ8 Ϫ two quasineutron state at an excitation energy close to twice the neutron pairing gap of about 1 MeV for this mass region. Indeed, the K ϭ8 Ϫ isomers in the even-even Nϭ74 isotones are found at similar excitation energies changing smoothly from about 2. A 5/3 scaling factor makes all those moments of inertia nearly equal. They are about two times larger than the corresponding values of the deformed low lying states of the g.s.b. These observations show that the nuclei are deformed in the 8 Ϫ isomeric states and that the deformation parameters are similar for all the Nϭ74 isotones. The presence of a static quadrupole deformation both in the ground and isomeric states allows us to discuss the ␥-decay probabilities according to the K-selection rule.
We limit our discussion, of the deexcitation of the K ϭ8 Ϫ isomers via the K-forbidden transitions, to the eveneven isotones from 130 Ba to 138 Gd where the E1 transitions from the isomeric state to the 8 ϩ level of the g.s.b. were observed. The dependence of the f values on the atomic number Z as shown in Fig. 4 can be used as a source of information about the mechanism of weakening of K forbiddenness.
One can consider that the isomeric decay properties are attributed to changes in the ␤-and ␥-deformation parameters. In the framework of the Davydov-Filippov model, a simple estimate of the ␥-deformation parameter (␥ parameter according to Bohr's convention͒ can be obtained from the ratios of excitation energy of the 2 ϩ member of the yrast band to the energy of the 2 ␥ ϩ level ͑see Table I in Ref. ͓26͔͒. These ratios are equal to 0.39, 0.40, 0.39, and 0.39 for the Ba, Ce, Nd, and Sm isotones with Nϭ74, respectively. It suggests ␥ϭ24°Ϯ1°, which corresponds to E(2 1 ϩ )/E(2 ␥ ϩ ) ϭ0.39Ϯ0.03 in Davydov-Filippov model. This implies that the observed significant dependence of the f 7 values for the K-forbidden E1 transitions on the atomic number Z cannot be explained by changes of the ␥ deformation in the respective nuclei. However, the ␤-deformation parameters of the ground state bands of these isotones change smoothly with atomic number and here some correlation with the behavior of the f 7 values may exist.
Recently, an explanation of the isomer deexcitation mechanism through 8 Ϫ
→8
ϩ , E1 transitions has been suggested in Ref. ͓4͔ for the Nϭ74 isotones. The proposed mechanism involves the interaction between the g.s.b. and the s band. It is assumed that the g.s.b. has a pure Kϭ0 configuration but that the s band and the 8 Ϫ isomer have some distribution of K values which is the same for all N ϭ74 isotones. The admixture of the s-band wave function to the wave functions of the g.s.b. members depends on the interaction strength between these two bands. An analysis of the alignment as function of rotational frequency shows that this interaction strength changes substantially for different Nϭ74 isotones ͑see Fig. 4 Ba are presented in Fig. 4 
V. CONCLUSIONS
The decay properties of the isomeric K ϭ8 Ϫ state in the nucleus 132 Ce have been studied. The isomer decays via highly K-forbidden ␥ transitions to the members of the ground state band and quasirotational ␥ band. The values deduced for the reduced hindrance factors f 7 ϭ9.0(0.5), f 3 ϭ6.7(0.1), and the lower limit f 6 у12.5 fit nicely into the systematics of the hindrance factors for the even-even Gd nuclei would be very helpful for a better understanding of the mechanism leading to forbidden ␥ transitions.
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